We present results on integral-field optical spectroscopy of five luminous Blue Compact Dwarf galaxies. The data were obtained using the fiber system integral attached at the William Herschel telescope. The galaxies Mrk 370, Mrk 35, Mrk 297, Mrk 314 and III Zw 102 were observed. The central 33.
1. INTRODUCTION Blue Compact Dwarf (BCD) galaxies are lowluminosity and compact objects, which show optical spectra similar to those presented by H II regions in spiral galaxies (Thuan & Martin 1981) . They are also low-metallicity systems (Searle & Sargent 1972; Lequeux et al. 1979; Kunth & Sargent 1983; Masegosa, Moles, & Campos-Aguilar 1994) with intense star formation activity (rates ranging between 0.1 and 1 M ⊙ yr −1 ; Fanelli, O'Connell, & Thuan 1988) . In most BCDs the gas consumption time scale is much shorter than the age of the Universe, which, together with their low metal content, raised initially the hypothesis that they could be truly young galaxies, forming their first generation of stars (Searle & Sargent 1972; Kunth, Maurogordato, & Vigroux 1988) . Nowa-days it is clear that the great majority of them are not young, but rather old systems (Papaderos et al. 1996a; Cairós et al. 2001a, =C01a; Cairós et al. 2001b, =C01b; Bergvall &Östlin 2002; Cairós et al. 2003, =C03; Gil de Paz et al. 2003 ) undergoing short starbursts followed by longer quiescent periods.
An essential requisite to comprehend the formation and evolution of BCDs, and to elaborate coherent pictures of dwarf galaxy evolution, is to understand the process of star-formation in these galaxies -how their starburst activity ignites and how it propagates afterward -, and to derive their star-forming (SF) histories. Even though both issues have been the subject of a considerable observational and interpretative effort during the last years, they are still far from being well understood.
Different scenarios have been invoked to explain the onset of star formation in these galaxies. Some of them favored internal processes, such as the Stochastic Self-Propagating Star Formation proposed by Gerola, Seiden, & Schulman (1980) , or the hy-pothesis of cyclic gas re-processing, that is, the cyclic expulsion and later accretion of the Interstellar Medium (Davies & Phillipps 1988) . Alternatively, interactions and/or mergers have been proposed as the mechanism responsible for triggering the star formation in dwarfs.
From optical surveys (Campos-Aguilar, Moles, & Masegosa 1993; Telles & Terlevich 1995; Telles & Maddox 2000) it was first concluded that gravitational interactions with optically bright galaxies are too rare to play a relevant role. However, studies at radio wavelengths (Taylor et al. 1993 (Taylor et al. , 1995 (Taylor et al. , 1996 established that H II/BCDs do have companions, most of them gas-rich, faint objects, which may go undetected in the optical. In agreement with these findings, more recent optical studies that extended the searches at lower masses and luminosities also found that a substantial fraction of SF dwarfs possess low mass companion galaxies (Noeske et al. 2001; Pustilnik et al. 2001) . Östlin et al. (2001) and Bergvall &Östlin (2002) put forward the idea that a merger between two galaxies with different metallicities, one gas-rich and one gaspoor, or infall of intergalactic clouds, could be the most plausible explanation for the starburst activity, at least in the most luminous BCDs. Recent studies, focused on individual objects, have shown that interactions do play a decisive role in the evolution of these systems (Johnson et al. 2004; Bravo-Alfaro et al. 2004 .
Much work must still be done to elucidate the star formation histories of BCDs. The first step is to derive the properties of their stellar populations, quite a difficult task in such complex objects. The great majority of them cannot be resolved into stars, and the only way to study their stellar populations is by comparing their integrated properties with the predictions of evolutionary synthesis models. At any location in the galaxy, the emitted flux is the sum of the emission from the local starburst, the flux produced by the nebula surrounding the young stars, and the emission from the underlying, old stellar population, all possibly modulated by dust (Cairós 2000; Cairós et al. 2002, =C02; Cairós et al. 2007, =C07) .
Another issue that was recently brought into discussion is the possible heterogeneity of the BCD class. Among the galaxies classified as BCDs we find a wide variety of objects spanning a large interval in luminosities (−21.5 < M B < −14.0) and morphologies. Loose & Thuan (1986) developed a classification scheme for BCDs based on the appearance of the starburst and the shape of the external envelopes, distinguishing four subclasses: iE galaxies, which show a complex inner structure with several SF regions over-imposed on an outer regular envelope; nE, objects with a clearly defined nucleus and regular isophotes; iI, which have irregular outer and inner parts and, finally, iO galaxies, in which an outer envelope is not found. C01b have grouped the BCDs in four categories according to the position and morphology of the SF knots: nuclear starburst, which are galaxies with a prominent central starburst; extended starburst, galaxies with star formation spread over the entire galaxy, chain starburst, objects in which the SF knots are aligned to form a chain and finally, cometary starburst, galaxies with a "cometary" appearance, that is the star formation concentrated in one side of the galaxy.
This finding introduces an additional complication, because it opens the possibility that different star formation mechanisms may operate in BCDs and that galaxies classified as BCDs may actually have different star formation histories and evolutionary paths. Spectrophotometric studies that put together high quality data in a large wavelength range are fundamental to get insights into the star-formation process and history of BCDs. However, very few such studies have been carried out so far, and all of them focused on individual galaxies (Papaderos et al. 1999; Gil de Paz et al. 2000; C02; Guseva et al. 2003a,b,c; C07) . These studies rely on conventional observing techniques: they combine good resolution broad-band frames in different bands (to spatially isolate the different stellar populations and map the dust distribution), with narrow-band imaging (needed to map the gas distribution, isolate the starburst regions and to derive their physical properties) and spectroscopy data (to derive the internal extinction, compute physical parameters and chemical abundances of the gas, and remove the contribution from emission lines); a sequence of long-slit spectra sweeping the regions of interest is usually taken. Therefore, these analyses require a great amount of observing time; besides, varying instrumental and atmospheric conditions make combining all the data together quite complicated. Long-slit spectroscopy has the additional problem of the uncertainty on the exact location of the slit.
We have thus undertaken a project to carry out an Integral Field Spectroscopy (IFS) mapping of a large sample of BCD galaxies. IFS is the ideal observational technique to study BCDs: each single exposure contains both spatial and spectral information in a large area of the galaxy, so just in one shot we collect information for all the SF regions as well as for the low surface brightness (LSB) stellar component. Besides, the kinematical information also allows us to investigate what mechanisms ignite the star-formation in BCDs. In terms of observing time, IFS observations of BCDs are an order of magnitude more efficient than traditional observing techniques, and provide simultaneous data for all spatial resolution elements under the same instrumental and atmospheric conditions, which guarantees a greater homogeneity of the dataset.
Here we present the first results from this project: we study five galaxies representative of the group of BCDs populating the high luminosity and metallicity range, and having rather complex morphologies. These objects, often referred to as Luminous Blue Compact galaxies (LBCGs, seeÖstlin 1998; Kunth &Östlin 2000; C01b) have a special significance in the general scenario of galaxy formation and evolution, as they are claimed to be the local counterparts of the luminous, compact, SF galaxies detected at higher redshifts (Garland et al. 2004) . The proximity of these systems allows us to study their structure, stellar populations, star formation processes and chemical abundances with an accuracy and spatial resolution that cannot be achieved at intermediate/high redshift.
OBSERVATIONS AND DATA REDUCTION
2.1. The Galaxy Sample In this pilot study we focus on five luminous galaxies (M B ≤ −17) with complex morphologies and where star-formation takes place in a number of high surface brightness regions distributed atop an underlying, more regular host envelope (C01b). The galaxies were selected from the larger sample of 28 BCDs already studied by our group (C01a,b). On one hand, these bright systems are the most suitable for a pilot study; on the other hand, in such objects, in which the star formation activity spread over the entire galaxy, an IFS mapping is essential.
Following the C01b classification, two galaxies (Mrk 297 and III Zw 102) belong to the extended starburst group and three (Mrk 370, Mrk 35 and Mrk 314) to the chain/aligned starburst class.
The basic data for the sample galaxies are given in Table 1 1 . Column 5 lists the distances computed assuming a Hubble flow, with a Hubble constant H 0 = 75 km s −1 Mpc −1 , after correcting recession velocities relative to the centroid of the local group for Virgocentric infall. Absolute magnitudes (column 6) were obtained from the B asymptotic magnitudes (C01b), using the distances tabulated in column 5. Notice that the asymptotic magnitudes listed in C01b were corrected for Galactic extinction following Burstein & Heiles (1984) ; here they are recomputed using the Schlegel, Finkbeiner, & Davis (1998) extinction values.
Observations
The data analyzed in this paper were obtained in two observing runs. The first run took place in 1999 August, and the second in 2003 February, both using the William Herschel Telescope (wht), at the Observatorio del Roque de los Muchachos (orm) on the island of La Palma.
The wht was used in combination with the integral fiber system (Arribas et al. 1998 ) and the wyffos spectrograph (Bingham et al. 1994) . integral links the Nasmyth focus of the wht with the slit of wyffos via three optical fiber bundles. These three bundles have different spatial configurations on the focal plane and can be interchanged on-line depending on the scientific program or the prevailing seeing conditions. At the focal plane, the fibers of each bundle are arranged in two groups, one forming a rectangle, and the other an outer ring mapping the sky. The data discussed in this paper were obtained with the standard bundles 3 and 2 (std3 and std2 hereafter). std3 consists of 135 fibers, each 2.
′′ 7 in diameter on the sky, 115 fibers forming a central rectangle and covering an area of 33.
′′ 6 × 29. ′′ 4 on the sky, and the other 20 fibers forming a ring 90 ′′ in diameter. std2 has 219 fibers (189 science and 30 sky fibers), each 0.
′′ 9 in diameter and covering a field of view of 16 ′′ × 12 ′′ . In 1999 August the wyffos spectrograph was equipped with a 600 groove mm −1 grating and a Tek CCD array of 1124 × 1124 pixels 24 µm in size. The night was non-photometric and the seeing about 1.
′′ 3. In February 2003 observations of Mrk 35 were done using the 1200 groove mm −1 grating and the same Tek CCD. We observed again in non-photometric conditions, with a seeing of about 1.
′′ 5. A complete log of the observations is provided in Table 2.
Complementary broad and narrow-band (Hα) images are also available. These images were taken in different observing runs, using various telescopes and instrumental configurations. Details about the observations and the data reduction process can be found in C01a,b and C07.
Data Reduction and Analysis
The data reduction consists of two main steps: i) basic reduction of the spectra (i.e. bias, flatfielding, wavelength calibration, etc.) and ii) generation of spectral feature maps (e.g. line intensities, radial velocity, etc).
The first step was performed in iraf, following the standard procedures used in fiber data processing (see e.g. García-Lorenzo et al. 1999) . We obtained typical wavelength calibration errors of 0.1Å, which give velocity uncertainties of ±6 and ±4.5 km s −1 for [O III] λ5007 and Hα, respectively. We corrected the spectra for differential atmospheric refraction effects following the method proposed by Arribas et al. (1999) ; the differential atmospheric refraction was estimated according to the model given by Allen (1973) . In those cases in which the air mass was close to one, such correction was not necessary.
For the generation of the spectral features maps, a two-dimensional interpolation was applied using the ida package (García-Lorenzo, Acosta-Pulido, & Megías-Fernández 2002) . In particular we transformed an ASCII file with the actual position of the fibers and the spectral feature corresponding to each fiber into a regularly spaced rectangular grid. In this way we built up images of 70 × 70 pixels with a scale 0.
′′ 5 pixel −1 for data from std3, and 67 × 67 pixels with a scale 0.
′′ 3 pixel −1 for data from std2. These images can then be treated with standard astronomical software packages. Maps generated in this way are presented in section 3 and beyond.
As mentioned before, observations were done under non-photometric conditions, and no spectrophotometric stars were observed, so no absolute flux calibration could be done. However, a relative calibration, aimed at computing the correct line flux ratios, was carried out by means of the spectral data published by Moustakas & Kennicutt (2006) , which lists line fluxes integrated over a large area of the galaxies (all of our 5 objects are included in their sample).
We proceeded as follows. First, for each object we obtained a "total" spectrum by adding up the spectra of all the science fibers, and computed the ratios, in counts, between the Hβ,
, 6731 lines and Hα. We then compared these values to the line ratios derived from the Moustakas & Kennicutt (2006) data, and determined, for each such ratio, and for each object, the factor to convert count ratios into flux ratios. For each line ratio, the final conversion factor was obtained by averaging out the corresponding values for each object, and the associated uncertainty estimated from its scatter, after taking into account measurement errors (see notes in Table 3 ). This method relies on the assumption that, while the field of view of integral is a fraction of the area covered by Moustakas & Kennicutt (2006) spectra, it includes most of the galaxy light, and thus area-related differences in line ratios are negligible.
3.1. The spectra As a first step in the spectroscopic analysis, we identify and select a number of spatial regions for each galaxy by using high resolution continuum and Hα images already analyzed by our group (see C01b and C07). The selected regions include the galaxy nucleus (defined as the peak in the continuum emission), and the most luminous SF knots; for all the galaxies, we also produce what we call the LSB spectrum, obtained by adding up all the fibers spectra outside the nucleus and the brighter knots; this spectrum, free from strong gas emission, is more suitable for searching for absorption features.
By direct comparison of our reference images and integral maps, we identify those fibers that cover the area of interest and create the final spectrum for each region by summing them. Figures 1 to 5 display the selected regions in each galaxy and their spectra.
The dominating features in the final spectra are the emission lines (Hβ, [O III] λ5007, Hα, [N II] λ6584 and [S II] λλ6717, 6731), but significant differences appear both among the objects, and among different regions in a same galaxy. In particular, several regions show a very high continuum, with strong absorption features (indicating the presence of a substantial contribution of old stars) whereas other regions display a flat spectrum, with prominent emission lines and no absorption features, characteristic of a dominant OB population. The shape of the continuum, the strength of the emission and absorption features or the presence of several lines strongly vary across the objects. A more detailed description of the spectra of each galaxy is provided below:
• Mrk 370 -We define five spatial regions (see Figure 1) : the nucleus, the two major Hα knots (r1 and r2), the smaller Hα knots at the north (r3) and the LSB component. The spectra of the nuclear region and r2 show a high continuum and strong absorption wings around Hγ and Hβ, indicating the presence of a substantial fraction of older stars; the absorption lines Mg I λλ5167, 5173 and Na I D λ5892 are detected. In r3, with weaker gas emission, the absorption features are more evident. r1, on the contrary, has a flat continuum, with no absorption features, characteristic of a population of young stars. Mg I λλ5167, 5173 and Na I D λ5892 are visible in the LSB component spectrum.
• Mrk 35 -This galaxy was observed with a different configuration, which provides higher spectral resolution in a smaller wavelength range. Five regions have been defined (see Figure 2 ). integral does not allow to resolve the central knots, which we lump together within the aperture r1; the nucleus (continuum peak) does not coincide with any Hα peak. Both the nucleus and r1 have flat spectra with prominent emission lines, in which [O I] λλ6300, 6363, He I λ5876, He I λ6678 and [S III] λ6312 are also visible. r2, which includes several smaller SF regions towards the NE, and r3, which corresponds with the two knots detached from the main body of the galaxy, both display similar flat spectra. No absorption lines are visible in the spectrum of the LSB component.
• Mrk 297 -We study seven SF regions, plus the nucleus and the LSB emission (see Figure 3 ). The characteristics of the spectra in the selected regions differs significantly. The nucleus, which does not coincide with any Hα peak, shows a very high continuum, and displays strong Hγ and Hβ absorption lines; r1 and r2 have a flat continuum, with no evident absorption features; both spectra show He I λ5969, but only in r2 [O I] λ6300 is apparent. r3, located in the central region of the galaxy, has a higher stellar continuum, significant absorption features, and strong He I λ5969 and [O I] λ6300 lines. r4, r5, r6 and r7, show flat spectra; [O I] λ6300 is detected in all these regions except r7. The signal-to-noise in the LSB spectra is not large enough to search for absorption features.
• Mrk 314 -This galaxy was observed with the std2 of integral, which provides higher spatial resolution in a smaller field of view. Our ifu data allow us to resolve the five larger knots detected in the Hα frames ( Figure 4 • III Zw 102 -We study four spatial regions besides the nucleus and the LSB component ( Figure 5 ). The nucleus does not coincide with any Hα peak and has a very high continuum, with prominent absorption features (e.g. Mg I λ5167, Na I D λ5892 and absorption wings around Hβ); interestingly, there is very weak [O III] λλ4959, 5007 in emission. The spectra of the four selected regions are quite similar: all are dominated by a high continuum, have faint [O III] λλ4959, 5007 lines and display pronounced absorption features. Indeed, the shape of the spectra resembles those typical of spiral galaxies, rather than of BCDs.
In Appendix we present the individual spectra corresponding to each fiber in a selected spectral interval centered around Hβ (in the case of Mrk 35, around Hα).
Emission line ratios
We measured the intensity of the lines in the spectrum of each region defined in the previous section. The emission line profiles were fitted by a single Gaussian function using the dipso package inside the starlink were fitted simultaneously, again fixing the line ratio to 3, using the same width for both lines, and forcing them to have the same velocity shift. The same constraints (except the one on the flux ratio) were applied to the [S II] λλ6717, 6731 doublet. The continuum was fitted with a linear or quadratic function.
The most relevant line ratios for each region are listed in Table 3 .
In virtually all the regions, the Hα/Hβ line ratio is considerably larger than the nominal values of 2.86 (Osterbrock & Ferland 2006) , indicating that they are significantly affected by dust obscuration. Particularly high values are found for Mrk 297 and III Zw 102. This result is in agreement with previous findings: the color maps published in C01b and C03 already pointed out to the presence of dust in both objects; the presence of strong dust lanes in III Zw 102 has been long known (Demoulin 1969; Brosch & Loinger 1991) .
Ionization Mechanisms
The ionization mechanisms for the individual SF regions can be studied by means of various diagnostic diagrams (see the classical paper by Baldwin et al. 1981 ).
Here we follow the scheme proposed by Veilleux & Osterbrock (1987) The position of the different regions under study in these diagrams is shown in Figure 6 
Electron Densities and Chemical Abundances
From the measured emission line fluxes, we can derive electron densities and oxygen abundances in the selected galaxy regions.
As we did not detect the [O III] λ4363 emission line in any of the spectra, we could not calculate the electron temperature (the alternative empirical calibrator proposed by Pilyugin (2001) to estimate T e relies on the flux of the [O II] λ3727 line, which is outside the observed spectral range). Therefore, in order to compute electron densities, we assumed an electron temperature of 10000 K, a good approximation for most H II regions (Osterbrock & Ferland 2006) .
We determined the electron density of the ionized gas from the [S II] λ6717/λ6731 ratio, using the task temden, based on the fivel program (Shaw & Dufour 1995) , which is included in the iraf package nebular. We find densities in between ≤ 100 and 360 cm −3 , typical of classical H II regions (Copetti et al. 2000) . In all galaxies except Mrk 370, we find that the electron density significantly varies across the galaxy. Abundances were estimated using the empirical calibrator N2 , following the calibration made by Denicoló et al. (2002) . The abundances range from ≃ 0.3Z ⊙ to ≃ 1.5Z ⊙ (the solar value is taken as 12 + log (O/H) = 8.69, Lodders 2003) .
Electron densities and oxygen abundance values are listed in Table 4 .
Intensity maps
The procedure that we follow to generate the maps is described in Section 2.3. All maps are corrected for galactic extinction.
Continuum and Line Emission Maps
In order to study the properties of the stellar component, we build continuum maps within selected wavelength intervals free from emission lines, which trace the stellar properties ("pure continua"), e.g. 5600-5800Å or 7000-7200Å. Figure 7 shows these continuum maps in the spectral interval 7000-7200Å for all galaxies except Mrk 35, for which we display the continuum map in the interval 5600-5800Å. The location of the peak of the "pure continuum " maps does not depend on what specific "gasfree" spectral range is used; therefore, we can safely define the continuum peaks as the "optical nucleus" of the galaxies. Mrk 370, Mrk 297 and Mrk 314 have a second continuum maximum, which could be a secondary nucleus (see the discussion in Section 4).
Hα and [O III] λ5007 line intensity maps are also displayed in Figure 7 . For all galaxies, both Hα and [O III] λ5007 maps have a similar morphology, as expected in objects ionized by stars, significantly different from the continuum maps. The emission line maps show several peaks distributed across the whole field of view, whereas the continuum distribution is more regular. Only in Mrk 314 the peak in the emission line maps spatially coincides with the peak in the continuum. In Mrk 297 and III Zw 102, the current star-formation activity is spread all over the mapped region. The Hα/Hβ maps all show a highly inhomogeneous structure, with strong variations of the extinction across the galaxy. Just assuming a single, spatially constant value for the extinction (for instance obtained from longslit spectra and thus dominated by the nuclear/brighter knot emission) can lead to large errors in the derivation of the magnitudes and fluxes of the knots, and hence in the determination of the star-formation rate and the properties of the stellar populations (see also Kehrig et al. 2007 ).
Line ratio maps

Kinematics of the Ionized Gas
The central wavelength of the Gaussians fit to the lines in the individual spectra gives us the radial velocity of the ionized gas at each observed position. (The spectral resolution of our data, about 9.5Å FWHM, prevents us from deriving reliable velocity dispersions). Figure 9 displays the velocity field of the ionized gas derived from the [O III] λ5007 (column 1) and the Hα (column 2) emission lines (for Mrk 35 we used Hα and [S II]). In Table 5 we present the velocity at the position of the optical nucleus derived from [O III] λ5007 and Hα emission lines, as well as the peak-to-peak velocity difference in the central 5 arcsec of the galaxies.
In general, the velocity maps are irregular, making their interpretation difficult. In all five galaxies the velocity field of the inner regions are inconsistent with ordered motions, albeit in three galaxies we also find a large scale behavior of receding and approaching velocities. Although the [O III] λ5007 and the Hα velocity maps are in broad agreement, there are some differences, which may reflect the fact that low (Hα) and high-ionization ([O III] λ5007) lines trace the kinematics of two different gaseous components. Observational evidences (Mulchaey et al. 1992; Arribas et al. 1997; Márquez et al. 1998; García-Lorenzo et al. 2005) suggest a general trend for the low-ionization gas to be a better tracer of the general dynamics of the galaxies, while the high-ionization gas may present a more irregular kinematical pattern associated with outflows, inflows or tidal induced motions.
Mrk 370 and Mrk 35 display a general velocity pattern indicative of an overall rotation; Mrk 370 shows similar velocities and amplitudes for both the high and the low ionization gaseous components. III Zw 102, while displaying the largest differences between the [O III] λ5007 and the Hα kinematics, also shows a velocity field resembling a rotational system. Finally, Mrk 297 and Mrk 314 show small differences between high and low-ionization gas: in these two systems, the velocity field is irregular in the whole mapped area. dedicated spectrophotometric study which included integral data taken with the std2 bundle. The galaxy shows two bright SF knots, located in the inner region, from which smaller knots emerge and form a structure resembling spiral arms. These two central knots were cataloged as "double nucleus" in Mazzarella & Boroson (1993) . The outer isophotes are regular and elliptical. The current ifu data cover the central, brighter SF knots. We find similar values of the electron densities (in the low density limit) in the four selected regions, and constant oxygen abundances (within the uncertainties), slightly smaller than those reported in C02 (12 + log (O/H) = 8.6 in r1 and 12 + log (O/H) = 8.7 in r2).
Continuum and emission line maps show similar morphologies, with the two central knots (r1 and r2) dominating the galaxy emission; r2 and r3 merge together in the continuum frames. r1, the peak in line emission, is not a strong continuum emitter. As already pointed out by C02 and Noeske et al. (2005) , the large equivalent Hα width, the weak NIR flux, and the blue optical colors, all indicate that r1 is an H II region, and not the remnant of a captured galaxy, thus falsifying the double nucleus Although the velocity fields derived from [O III] λ5007 and from Hα are somewhat irregular, they suggest an overall rotation, with the rotation axis oriented southeast northwest, broadly aligned with the photometric minor axis of the Hα distribution.
Mrk 35
Mrk 35 also fits, albeit by a small margin, into the luminosity range of BCDs. Deep optical and NIR surface photometry was presented in C01a,b and C03, while a spectrophotometric analysis has been recently published by C07. The starburst knots of Mrk 35 are distributed in a bar-like structure aligned northeast-southwest. The brightest SF regions are located in the central part of the galaxy, in a "heart-shaped" configuration; a tail departs from it towards southwest, connecting with two moderately bright knots ∼ 20
′′ from the nucleus. The presence of Wolf-Rayet stars was reported by Steel et al. (1996) and C07. The starburst is placed atop a redder and regular envelope of older stars.
Our IFS data cover the central regions of the galaxy, the tail-like feature, and part of the two knots detected at the end of the tail. We find noticeable variations in the electron density, which peaks in the central, strongest Hα knot (this knot contains about one half of the total Hα emission of the galaxy, C07). These findings, as well as the values found for the oxygen abundances, are in good agreement with the study by C07 based on longslit spectra.
With the present spatial resolution both continuum and emission line maps show a similar morphology. The individual star clusters seen by Johnson et al. (2004) are not resolved, and the emission peak in Hα is located ∼ 3 The gas velocity field shows an overall regular rotation pattern, with the rotation axis aligned north-south (close to the galaxy minor axis, see C07), the west side receding and the east side approaching. However, in the central regions the velocity field displays a S-shaped distortion. This distorsion, also observed in the velocity profiles presented in C07, is suggestive of a counter-rotating component, located in the depression in gas emission between the central regions and the southwest knots. The velocity field is consistent with the hypothesis of an on-going minor merger, as proposed by Johnson et al. (2004) .
Mrk 297
Mrk 297 is the most luminous galaxy in the sample; with M B = −21.05, it is far from being a dwarf, but since its inclusion in the pioneering paper of Thuan & Martin (1981) , it is included in most BCDs samples. Mrk 297 has turned out to be the prototype of what are called today LBCG (see Kunth &Östlin 2000; Cairós et al. 2003; Garland et al. 2004 ). The galaxy is listed in the Atlas of Peculiar Galaxies (Arp 1966) .
Optical and NIR surface photometry was presented in C01a,b and C03. The star formation takes place in numerous regions spread over nearly the entire system. Hα and continuum maps reveal a very complex morphology, suggestive of outflowing gas, with loops, tendrils and numerous filaments (see C01a,b and Martínez-Delgado et al. 2007) . One remarkable feature is the double tail in the east side of the galaxy, extending out in the north-south direction. Martínez-Delgado et al. (2007) cataloged a total of 30 SF knots, for which they provided Hα photometry and colors. Ground-based V − K (C03) and HST V − R color maps (Papaderos 1998 ) indicate a large-scale, inhomogeneous absorption pattern. Mrk 297 has been studied extensively in the infrared, both with the Infrared Space Observatory (Metcalfe et al. 2005 ) and with the Spitzer Space Telescope (Whelan et al. 2007 ). With a total IR luminosity of 1.0 × 10 11 L ⊙ , it is classified as a luminous infrared galaxy (LIRG). Mrk 297 is thought to have arisen from the merger of two gasrich galaxies (Alloin & Duflot 1979; Sage et al. 1993 ). Alloin & Duflot (1979) identified the two peaks detected in the continuum frames as two compact cores embedded in a common envelope.
Our integral data cover the whole starburst area, as well as a substantial fraction of the LSB component. We measure density variations across the galaxy, being the nucleus, r4 and r5 the regions with the highest values (N e ≥ 200 cm −3 ). Such high densities could be explained by collisions between molecular clouds of the interstellar medium, or by gas inflow events. r4 and r5 have also the largest equivalent widths (Martínez-Delgado et al. 2007) implying that they are very young starbursts, probably ignited by the galaxy collision. Oxygen abundances are slightly larger in the nucleus and in r3; this abundance difference is consistent with the merger hypothesis. The values found for abundances (8.46 < 12 + log (O/H) < 8.64) are typical of late-type spiral galaxies, and much larger that those usually present in BCDs. The derived abundances are in good agreement with the values reported by Calzetti et al. (1994) .
Continuum and emission line maps show different morphologies. In the continuum maps we clearly distinguish the two peaks identified by Alloin & Duflot (1979) as the cores of the two merging systems, and a tail extending in the north-south direction. The emission line maps display a more knotty pattern; several very young regions are spread across the galaxy, the starburst having probably been triggered by the collision of the two systems. The emission line maps peak in r2, which includes one of the continuum maxima, while the continuum peak (that is, the galaxy nucleus) is close to but not coincident with the fainter knot r3. λ6584/Hα) are found in the central region (nucleus and r3), where there is decreased Hα emission. In the whole mapped area, both line ratios are inside the H II-region locus. The extinction pattern is also highly inhomogeneous, in agreement with the optical-NIR color map presented in C03.
The [O III] λ5007 and Hα kinematics are in good agreement. The ionized gas velocity field shows chaotic rather than regular motions. The west side of the galaxy is less disturbed than the east side; a sharp velocity gradient in the EW direction is visible in the southern half of the map. This velocity field could be the result of the superposition of two colliding systems.
All in all, the morphological and kinematics results corroborate the interaction scenario proposed in previous works (Alloin & Duflot 1979; Taniguchi & Noguchi 1991) . The double nucleus, the tail, the recent star formation, the large velocity gradients in the extra-nuclear regions and the perturbed gas in the whole field of view all are signs of a merger event.
Mrk 314
This is a LBCG, cataloged as a polar-ring galaxy candidate (Whitmore et al. 1990; van Driel et al. 2000) and also included in the Mazzarella & Boroson (1993) catalog of multiple nuclei galaxies. Surface photometry in the optical and in the NIR was presented in C01a,b, Caon et al. (2005) and Noeske et al. (2005) . Optical and NIR broadband images reveal three prominent peaks, aligned in the northeast-southwest direction. The narrow band images show that the star formation activity in the galaxy is distributed along the same direction, in a bar-like structure, which extends out to about 5 kpc southwest of the nuclear region (Deeg, Duric, & Brinks 1997; C01b) .
The selected integral configuration provides a higher spatial resolution, which allows us to resolve all the central knots, but a smaller field of view, which limits our study to the very central regions. The electron density peaks in the nucleus and in r5. The derived oxygen abundances are constant within the uncertainties, and are in good agreement with the values published in Shi et al. (2005) .
Emission line and continuum maps display slightly different morphologies. The central knot, which is a moderate emitter in the continuum frames, is the peak in the emission line maps, whereas the peak in the continuum peak, south of the central knot, is a weak emission line emitter: this indicates that they have a different stellar content. Several SF knots, probably very young, are only visible in the emission line maps.
The [O III] λ5007/Hβ ratio map has a morphology similar to the emission line maps, and its peak coincides with the peak in Hα emission. Shalyapina et al. (2004) , which interpret it as the superposition of two kinematic subsystems of ionized gas.
III Zw 102
This is another LBCG which, like Mrk 297, is included in many BCDs samples after the Thuan & Martin (1981) classification, but does not comply with the luminosity criterion. The galaxy is listed in the Arp catalogue of Peculiar Galaxies (Arp 1966) , and is also classified as Ep or SAap. It is an intriguing object, which shows regular external isophotes but a very clumpy morphology in its inner parts. Whitmore et al. (1990) considered III Zw 102 to be "related to polar-ring galaxies." Optical photometry was carried out by C01a; high resolution Hα maps were presented in C01b and Martínez-Delgado et al. (2007) . The Hα emission is concentrated in the central region, and is resolved into numerous individual knots. There are plenty of holes, loops, and filamentary structures. Especially interesting are the large curvilinear structures that depart from the main body of the galaxy and extend out to 4 kpc from the center. A strong dust lane is clearly visible in optical images and color maps (C01b).
Our integral observations map the central starburst and part of the LSB component. The selected spatial regions present variations in the electron density, with the density peak being reached in the northern SF region, r1. As we pointed out in the case of Mrk 297, these density variations can be due to collisions among molecular clouds, or to gas inflows. All the SF knots have high oxygen abundances, with values typical of spiral galaxies. Interesting in this galaxy is the weak [O III] λ5007 emission, indicating that the ionizing stars are not very young; also, the spectral shape is looks like that of a spiral galaxy, rather that resembling the flat spectrum of a BCD.
The continuum and the Hα maps have different morphologies. The continuum map shows a central maximum, that is the galaxy nucleus, while in line emission we see a more complex morphology, with two peaks located slightly north of the continuum peak, and a third, fainter peak further north.
The morphology of the [O III] λ5007/Hβ ratio resembles that of the Hα emission. [N II] λ6584/Hα have values larger than those typical for star-formation in the outer parts of the map; this could indicate that shocks are playing a significant role. The extinction map is inhomogeneous, and clearly shows the dust lanes detected by C01b.
The ionized gas velocity field shows an overall regular rotation pattern, around a kinematic axis roughly oriented ESE-WNW. The optical nucleus appears to be located on this axis.
SUMMARY AND CONCLUSIONS
We present results from what is, as far as we know, the first Integral Field Spectroscopy analysis of a sample of galaxies catalogued as Blue Compact Dwarfs.
• With the help of high resolution optical images, we define several regions of interest in each object, and for each of them we measure emission line fluxes and compute the most relevant line ratios. These data show that:
-The strength of emission lines and absorption features, the shape of the continuum, and the presence of other relevant lines significantly vary across each galaxy. This indicates varying physical conditions and/or stellar content.
-All the regions studied have H II-like ionization (i.e. star-formation).
-All the identified regions in the observed galaxies have low electron densities, ranging from ≤ 100 to 360 cm −3 , typical of classical H II regions. The electron density also shows significant spatial variations in four out of the five galaxies studied.
-The derived oxygen abundances are relatively large in all the cases, ranging from Z ⊙ ≃ 0.3 to Z ⊙ ≃ 1.5. No significant oxygen abundances variations within a same object are found.
• We build maps of the stellar continuum, emission line fluxes and excitation ratios, finding that:
-Continuum and emission line morphologies are generally different. -All the galaxies present a complex extinction pattern. Assuming that the extinction coefficient is constant across the whole galaxy can lead to considerable errors in the derivation of magnitudes and colors and in the determination of the star formation rate and ages.
-The Hα/Hβ ratios are higher that the theoretical values, indicating the presence of significant amounts of dust in these galaxies.
• In all the five galaxies the central regions display complex, distorted ionized gas velocity fields, though large scale ordered motions are present in three of them. With the current data we cannot determine whether these perturbed velocity fields are the signature of interaction/mergers episodes or they are the result of shocks, stellar winds or supernovas. Further IFS observations are essential to investigate this issue: higher resolution spectra, in order to measure the velocity dispersion of the gas, as well as deeeper observations which allow to map the kinematics of the stars, are indeed fundamental.
• The galaxies studied here, although classified as BCDs, all show characteristics very different from those of "genuine" BCD galaxies: they have relatively high metallicities and significant amounts of dust; they show also variations of such properties as electron densities, extinction and ionization degrees, across the galaxies. These properties make them an especially attractive area, as they could be the local counterparts of the blue, high metallicity, vigorously starbursting galaxies, detected at intermediate redshift.
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APPENDIX
A. ATLAS OF SPECTRA
Here for each galaxy we present a map with the spectrum, within a given wavelength interval, of each fiber, placed on the corresponding spatial position. The spectra have been rescaled to better show the line profile. The spectra are over-plotted on the recovered V filter image. Note. -Abundances were computed using the empirical calibrations published in Denicoló et al. (2002) , whose typical uncertainty is ±0.2 dex. 
